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aggregated data set to model the expectations of the Yen/USD exchange rate of about 50 leading foreign exchange rate professionals. The survey includes not only forecasts of the exchange rate, but also for macroeconomic fundamentals, like GDP growth, inflation, and interest rates. Different expectations of fundamentals might lead to different views of exchange rate dynamics. Using panel models, we are able to confirm the heterogeneity of exchange rate expectations often detected by former authors. More important, we provide strong evidence regarding the likely source of heterogeneity. In line with forward looking models for the exchange rate, expected fundamentals have a substantial impact on exchange rate expectations, thereby challenging the backward looking evidence of previous studies. However, the heterogeneity in the expectations of macroeconomic fundamentals is not sufficient to explain the heterogeneity in exchange rate expectations.
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Introduction
Foreign exchange rate expectations play a central role in virtually all monetary models for the open economy. Therefore, it is extremely important to gain empirical insights on how exchange rate expectations are actually formed. In order to understand the behaviour of forecasters in foreign exchange markets, researchers have turned to examine the properties of survey based expectations.
One key advantage of survey data is that it facilitates the analysis of asset price expectations. Auxiliary assumptions concerning the expectation generating process are not required, and the dilemma of testing a joint hypothesis is avoided. Hence, knowledge of the expectation generating process relieves the falsification of exchange rate models.
We contribute to the literature by using the Wall Street Journal (WSJ) database which is a disaggregated dataset of individual professionals for the Yen/USD exchange rate. As a distinct feature to other data sets, the survey is not limited to exchange rate expectations but covers also forecasts for a number of macroeconomic fundamentals, such as GDP growth, inflation and interest rates. Thus insights into the sources of heterogeneity in exchange rate expectations can be provided.
As a stylised fact emerging from the previous literature, exchange rate expectations differ across market participants. See Frankel and Froot ´(1987) , Ito (1990) , Tagaki (1991) , MacDonald and Marsh (1996) , Elliot and Ito (1999), and Bénassy-Quéré, Larribeau and MacDonald (2003) , among others. Hence, the usual assumption of rational agents forming homogeneous expectations is not consistent with the survey data. Heterogeneity might occur due to several reasons. Both chartist and fundamentalist methods are employed by the agents in the expectation formation process, see Frankel and Froot (1990) , Allen and Taylor (1990) and Cheung and Wong (2000) . Forecasts of foreign exchange traders seem to rely on technical instruments in the short run, but more on macroeconomic fundamentals over longer time horizons. Evans and Lyons (2004) developed a theoretical model to identify the origins of dispersed information, as well as the technology by which information is subsequently aggregated and impounded. Heterogeneity of forecasters imply the use of different models (model heterogeneity) or different coefficients within the same model (coefficient heterogeneity), see Bénassy-Quéré, Larribeau and MacDonald (2003) .
Modern approaches such as the news model have recently emphasized the importance of expected macroeconomic fundamentals in the determination of asset prices (Mussa, 1982, Ehrmann and Fratzscher, 2004 The remainder of this paper is as follows. In section 2, stylized facts of the formation process of exchange rate expectations are reviewed, starting from the rational expectations assumption. Section 3 describes the survey data used in this study. Empirical results on the expectations generating process are presented in section 4. Section 5 concludes.
Expectations generating processes
In order to understand the behaviour of agents in the foreign exchange market, the properties of survey based expectations need to be explored. The rational expectations assumption Rationality implies that the prediction error fluctuates randomly around 0. This hypothesis can be restated in terms of the unbiasedness and orthogonality condition. If forecasts are unbiased, the parameter values α=0 and β=1 are implied. Hence, the mean prediction error is 0. Furthermore, if the errors are generated by a pure white noise process, i.e. if they are uncorrelated, homoscedastic in a conditional and unconditional sense and normal, they are also orthogonal to any other additional information available at the time when the forecast is made, since a white noise process cannot be predicted in a systematic manner. Here, a recent change in the exchange rate cause forecasters to expect a reverse movement in the future (γ<0). While bandwagon effects seem to be important in the short run, expectations tend to be more stabilizing over longer forecasting horizons.
It is worth to mention that the finding of extrapolative expectations can be justified by distinct arguments. Learning processes may lead to an influence of lagged exchange rate fluctuations. In addition, the existence of an equilibrium exchange rate could account for mean reverting behaviour.
2 It should be noted that the errors from rational expectations are autocorrelated by a MA(h-1) structure, if the forecast horizon h is longer than 1 period. This does not apply to our analysis since the forecasting horizon and frequency are both 6-month.
The other striking feature of survey expectations points to their heterogeneity, see MacDonald and Marsh (1996) , Elliott and Ito (1999) , Prat and Uctum (2000) and Bénassy-Quéré, Larribeau and MacDonald (2003) . Thus, the mean or median cannot be used as a sufficient surrogate for individual forecasts. Heterogeneity can result when information is differently weighted, because it is not covered in the individual information sets or less relevant in models which individuals actually prefer. In terms of the backward looking rules, past exchange rates are differently weighted across the agents to arrive at individual forecasts.
However, this interpretation is not really convincing. Forward looking models such as the news model of asset price determination have emphasized the importance of expected macroeconomic fundamentals for the determination of the current exchange rates as well as for the exchange rate expectations. As Frenkel (1981) and Mussa (1982) have shown, the current exchange rate is a function of current fundamentals as well as the whole expected path of these fundamentals. Hence, the news approach stresses the importance of forward looking variables in the determination of exchange rate expectations. As these variables are not included in model (2), the backward looking evidence might be biased. Furthermore, the right hand side variables used to examine survey expectations exhibit no individual specific variation, as past exchange rates are identical for all agents. Only fixed effects or indivdual slope parameters are considered to explain the heterogeneity.
To make progress, a testing procedure for the heterogeneity of expectations is required.
Whether or not expectations are heterogeneous across individuals can be investigated using a test proposed by Ito (1990) , see also Elliott/Ito (1999 
WSJ survey data set
The forecasters considered in the analysis have participated in the WSJ poll, which is conducted on a semi-annual base. Most of the participants are economists and do not affect exchange rate trading directly. See Cho and Hersch (1998) for a detailed description of the data set. Initially, the survey focused on interest rate predictions for the short and long term end of the maturity spectrum. As a consequence, the literature that has used of the WSJ data set is focused on the short and long term interest rate forecasts, see Greer (2003) , Cho and Hersch (1998) , Kolb and Stekler (1996) 
-Figure 1 about here-
In line with the previous literature, the gaps in the data are replaced by the mean expectations over the participating individuals Marsh, 1996, Benassy-Quéré, Larribeau and MacDonald, 2003) . Note that this strategy biases the results in favour of homogeneity, implying that a finding of heterogeneity would be even more convincing.
Tests for heterogeneity of exchange rate expectations utilize a balanced data set of totally 1.617 observations.
Empirical results
In order to establish some basic features of the WSJ data set, the first step is to examine the rational expectations assumption, see equation (1). Results obtained from a pooled regression model for the semiannual (one period) forecasting horizon are exhibited in Table 1 .
- Table 1 about hereBoth the unbiasedness and orthogonality condition are evaluated. The constant differs significantly from 0, while the slope parameter differs from 1. Furthermore, the forecast errors resulting from this equation are not generated by white noise processes. For example, if the relationship is extended by the lagged forecast errors, they turn out to be highly significant. Therefore, the orthogonality condition is also rejected. In sum, forecasts in the WSJ poll appear to be non-rational.
- Table 2 about hereExpectations in the WSJ survey also have substantial backward looking properties, see Table 2 . The extrapolative model is estimated as a pooled regression, where the expected change in the exchange rate is explained by the contemporaneous and lagged changes of the exchange rate. A richer lag structure is embedded in the initial specification, but only the contemporaneous change of the exchange rate turned out to be significant. Moreover, it enters with a negative sign, thereby indicating a stabilizing element in exchange rate expectations. If the exchange rate increased by 10% within the last 6-months, forecasters expect on average a decrease of the exchange rate of about 1.5% for The information content of the expected macroeconomic fundamentals to explain revisions of exchange rate expectations is displayed in Table 3 . Forward looking variables include predictions of nominal interest rates at the short and long end of the maturity spectrum, GDP growth and CPI inflation. The expected fundamentals refer to the US economy, but not to Japan. Specifications are shown for each of the fundamentals. All equations include the contemporaneous change of the actual exchange rate to capture backward looking behaviour. Furthermore, the models are estimated using random and fixed effects. Although the Hausman test cannot reject the null hypothesis of random effects, both random and fixed effects models are reported for robustness issues. To estimate the component variances in the random effects specification, the Swamy and Arora technique is used, which is build upon the residuals from the within (fixed effect) and between (means) regression. The differences between the regression parameters obtained by a random and a fixed effects specification turned out to be largely neglectable.
- Table 3 Finally, it is tested whether forward looking variables are also appropriate to explain the heterogeneity of exchange rate expectations. Here, the right hand side of the equation (3) is extended by the list of fundamentals of the various models. The pooled regression model is also strongly rejected in this case. As an example, the F statistic is 9.81 (pvalue=0.000) in the model with inflation expectations (Model IV). Therefore, the heterogeneity in the expectations of macroeconomic fundamentals is not sufficient to explain the heterogeneity in exchange rate expectations. Limitations in the data set might be responsible for this outcome, as the fundamentals are reported only for the US, but not for Japan.
Conclusion
In this paper, we use a unique disaggregated data set to model the expectations of the Yen/USD exchange rate of about 50 leading foreign exchange rate professionals. As a novelty, the survey includes not only exchange rate projections, but also expectations of macroeconomic fundamentals, like GDP growth, inflation, and nominal interest rates.
Using panel models, we are able to confirm the heterogeneity of exchange rate expectations often detected in previous studies. Furthermore, we provide strong evidence regarding the likely sources of heterogeneity. In line with forward looking models for the exchange rate, expectations of fundamentals have a substantial impact on exchange rate expectations, thereby extending the backward looking evidence obtained in a number of previous studies. However, the heterogeneity in expected macroeconomic fundamentals is not sufficient to explain the heterogeneity in exchange rate expectations. Note: Number of attendances in the WSJ poll (horizontal axis) vs number of forecasters (vertical axis). 
